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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
biaxial hinge device capable of preventing 
damage or the like on a flexible board of an 
electronic apparatus using a biaxial hinge, to 
assure electrical connection. 



SOLUTION: A biaxial hinge device 40 used for 
/ ; J an electronic apparatus is provided with a first 
eoj,^ '^j-^case 24 and a second case 22. Here, the first 
" case 24 is rotatable, relative to the second 

^ sc£ case 22, around an axial line x of a first shaft 

42, while the first case 24 is rotatable, relative 
to the second case 22, around an axial line y of 
a second shaft 44 extending orthogonal to the 
axial direction x of the first shaft 42. A flexible 
board 50 is provided to electrically connect the first case 24 to the second case 22, 
Related to the flexible board 50, a first winding part 52 is wound around the axial line x 
of the first shaft 42, and a second winding part 54 is wound around the axial line y of 
the second shaft 44. 




CLAIMS 



[Claim(s)] 

[Claim 1]So that it may have the 1st case and 2nd case and said 1st case may 
become rotatable focusing on an axis of the 1st rotating shaft to said 2nd case, And in 
a biaxial hinge device used for electronic equipment formed so that the 1 st case might 
become rotatable focusing on an axis of the 2nd rotating shaft prolonged in the 
direction which intersects perpendicularly with an axial direction of said 1 st rotating 
shaft to the 2nd case, Provide a flexible substrate arranged that between said 1 st 
case and said 2nd case should electrically be connected, and to this flexible substrate, 
A biaxial hinge device, wherein the 1st winding part wound on an axis of said 1st 
rotating shaft and the 2nd winding part wound on an axis of said 2nd rotating shaft are 
formed. 

[Claim 2]In a position corresponding to each center of said 1st winding part and said 
2nd winding part. The 1 st flat part and the 2nd flat part which are prolonged in an axial 
direction of a rotating shaft corresponding to each winding part are provided, The 
piece of the 1st winding and the piece of the 2nd winding which were formed in the 
direction which intersects perpendicularly by bending from an extending direction of 
said 1st flat part and said 2nd flat part are provided, The biaxial hinge device according 
to claim 1 when this piece of the 1 st winding and the piece of the 2nd winding wind the 
circumference of said 1 st flat part and the 2nd flat part, wherein said 1st winding part 
and the 2nd winding part are formed. 

[Claim 3]The biaxial hinge device according to claim 2, wherein die back up plate 
reinforced so that bending of a flexible substrate may be prevented is attached to said 
1 st flat part and/or the 2nd flat part along an axial direction of an axis currently wound 
around a circumferencial direction. 

[Claim 4]The biaxial hinge device according to claim 3, wherein said back up plate is 
formed in the shape of an L character so that it may be attached over said 1st flat 
part and the 2nd flat part. 

[Claim 5]The biaxial hinge device according to claim 1, 2, 3, or 4, wherein while is 
connected to the 1 st case and 2nd case of said flexible substrate and a connector is 
provided in an end and an end of another side. 



DETAILED DESCRIPTION 





[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention]This invention relates to the biaxial hinge device with which two 
or more cases are used in the electronic equipment formed rotatable especially a 
foldaway cellular phone, the video camera which can develop monitor display, etc. with 
two axes. 

[ 0002 ] 

[Description of the Prior Art]In recent years, in electronic equipment, such as a video 
camera, the thing of structure which monitor display etc. develop from a main part and 
in which this monitor display carries out rear surface inversion is developed. In such 
electronic equipment, the biaxial hinge device which has two rotating shafts is used 
for the 2-way which intersects perpendicularly mutually, and the flexible substrate for 
wiring monitor display and a main part is provided in this biaxial hinge device. 

[0003] 

[Problem(s) to be Solved by the Invention]However, if it is when a biaxial hinge which 
has been mentioned above is used in electronic equipment, By rotating each case of 
electronic equipment repeatedly, the flexible substrate which electrically connects 
was bent repeatedly and the technical problem that there was a possibility that 
intensity may deteriorate and a flexible substrate may be damaged occurred. 

[0004]In recent years, the fold-up formula cellular phone which made the screen 
portion and the ten key portion foldable is increasing rapidly by using as a different 
body the body part which has a screen portion and a ten key portion, what is 
established [ the screen portion of this fold-up formula cellular phone ] for a biaxial 
hinge — a rear surface — the model provided pivotable has also been considered. In 
such a cellular phone, the wiring which connects a screen portion and the body part 
which has a ten key portion turns into more [ far ] wiring than the case where the 
monitor display and the main part in a video camera are connected. When a biaxial 
hinge device is used for such a cellular phone, it is necessary for it to use a broad 
flexible substrate with many wiring numbers. Rather than the time of adopting a biaxial 
hinge as a video camera, in this case, the handling of a flexible substrate is still more 
difficult, and not to mention the breakage prevention of a flexible substrate. The 
technical problem that it was necessary to store with sufficient space efficiency in a 
biaxial hinge so that it may not become the obstacle of rotation of a screen portion 
occurred. 

[0005]Then, there is a place which this invention is made that an aforementioned 
problem should be solved and is made into the purpose in providing the biaxial hinge 




device which prevents breakage etc. of the flexible substrate of the electronic 
equipment which uses a biaxial hinge, and makes an electrical link a positive thing. 
[0006] 

[Means for Solving the Problem]Namely, so that according to the biaxial hinge device 
concerning this invention it may have the 1 st case and 2nd case and said 1 st case 
may become rotatable focusing on an axis of the 1st rotating shaft to said 2nd case, 
And in a biaxial hinge device used for electronic equipment formed so that the 1 st 
case might become rotatable focusing on an axis of the 2nd rotating shaft prolonged in 
the direction which intersects perpendicularly with an axial direction of said 1st 
rotating shaft to the 2nd case. Provide a flexible substrate arranged that between said 
1st case and said 2nd case should electrically be connected, and to this flexible 
substrate. It is characterized by forming the 1 st winding part wound on an axis of said 
1st rotating shaft, and the 2nd winding part wound on an axis of said 2nd rotating shaft. 
Even if it is a case where the 1st case of electronic equipment rotates to the 2nd case 
by adopting this composition focusing on an axis of the 1st rotating shaft, and an axis 
of the 2nd rotating shaft, Since the 1 st winding part and the 2nd winding part only 
operate in the direction to which a direction or a path to which a path of each winding 
part is reduced is expanded, load by bending is not applied to a flexible substrate, but 
breakage of a flexible substrate, etc. can be prevented. 

[0007]ln a position corresponding to each center of said 1 st winding part and said 2nd 
winding part. The 1st flat part and the 2nd flat part which are prolonged in an axial 
direction of a rotating shaft corresponding to each winding part are provided, The 
piece of the 1 st winding and the piece of the 2nd winding which are bent in the 
direction which intersects perpendicularly from an extending direction of said 1 st flat 
part and said 2nd flat part are provided, When this piece of the 1st winding and the 
piece of the 2nd winding wind the circumference of said 1st flat part and the 2nd flat 
part, said 1st winding part and the 2nd winding part are formed. According to this 
composition, it becomes possible to arrange a flexible substrate to a part which is not 
a shaft part of the 1st rotating shaft and the 2nd rotating shaft, i.e., arrange a winding 
part of a flexible substrate to a part formed in midair on an axis of each rotating shaft. 
And space efficiency is improved by arrangement of a flexible substrate, preventing 
breakage etc. without applying load to a flexible substrate. 

[0008]The back up plate reinforced so that bending of a flexible substrate may be 
prevented is attached to said 1st flat part and/or the 2nd flat part along an axial 
direction of an axis currently wound around a circumferencial direction. According to 
this composition, when forming the 1 st winding part and/or the 2nd winding part, it can 



wind easily, and intensity maintenance can also be aimed at so that a winding part may 
not change after winding each winding part. 

[0009]Since said back up plate is characterized by being formed in the shape of an L 
character so that it may be attached over said 1st flat part and the 2nd flat part. 
Since intensity maintenance of each winding part can be aimed at by a single member, 
it can contribute to reduction of part mark, and intensity maintenance of both winding 
parts can be further made into a still more positive thing. While is connected to the 1st 
case and 2nd case of said flexible substrate, and a connector may be made to be 
provided in an end and an end of another side. 

[ 0010 ] 

[Embodiment of the Invention] Hereafter, the suitable embodiment of this invention is 
described in detail based on an accompanying drawing. First, based on drawing 1 - 
drawing 3 , an example of the electronic equipment using a biaxial hinge device is 
shown. An example of the electronic equipment explained here is a cellular phone. 
That is, this cellular phone 20 comprises the main part 22 in which the ten key portion 
was provided, and the indicator 24 in which the liquid crystal display was provided. The 
main part 22 and the indicator 24 are the 1st case or 2nd case said to a claim. The 
biaxial hinge device 30 is formed in the part which connects the main part 22 and the 
indicator 24. 

[001 1] Drawing 1 shows the place whose cellular phone 20 is a waiting state. As for the 
cellular phone 20, in the waiting state, the main part 22 and the indicator 24 are folded 
up so that the field 22a established for the ten key and the field 24a in which the liquid 
crystal display is provided may face mutually. When performing a telephone call etc., 
as shown in drawing 2 , it talks over the telephone by opening the indicator 24 to the 
main part 22. Deployment of the indicator 24 is performed by rotating the indicator 24 
focusing on the axis x of the 1 st rotating shaft 32 of the biaxial hinge device 30. 
[0012]This cellular phone 20 is formed rotatable focusing on the axis y of the rotating 
shaft (not shown) which has an axis in the direction which intersects the indicator 24 
perpendicularly with the 1 st rotating shaft 32 of the biaxial hinge device 30 as shown 
in drawing 3 . In other words, the indicator 24 can carry out rear surface inversion of 
the field 24a in which it is rotatable as a center and the liquid crystal display is 
provided in the axis y parallel to the longitudinal direction of the cellular phone 20 to 
the main part 22. 

[0013]Thus, when rear surface inversion of the indicator 24 can be carried out, it can 
be used now and a CCD camera etc. are attached to the indicator 24, for example by 
adopting the biaxial hinge device 30 as the folding mechanism of the foldaway cellular 




phone 20, even if it is, it comes to be able to make photography easy to carry out. 
[001 4] Based on (a 1st embodiment) next drawing 4 - drawing 8 , a 1st embodiment of 
the biaxial hinge device used for the cellular phone as an example of electronic 
equipment which was mentioned above is described. Drawing 4 shows the perspective 
view of a biaxial hinge device, and the side view in which the assembly exploded view 
of a biaxial hinge device and drawing 6 s aw the partial sectional view of the hinge, 
drawing 7 saw the development view of the flexible substrate, and, as for drawing 8 , 
drawing 5 saw the winding part of the flexible substrate from the side. The biaxial 
hinge device 40 of a 1st embodiment is provided with the following. 

Body part 41 . 

The two hinges 42 rotated focusing on the axis x to this body part 41. 

The hinge 44 which has the axis y in the direction which intersects perpendicularly 
with the axis x direction of the hinge 42, and is rotated focusing on the axis y. 

The flexible substrate 50 is arranged through the axis x direction and the axis y 
direction in this body part 41. One end 50a of the flexible substrate 50 is connected to 
one case of electronic equipment. And the end 50b of another side is rotatable so that 
it folds up to one case of electronic equipment (or deployment), and it may be possible 
and rear surface inversion may be carried out, and also it is connected to the case of 
a way. 

[001 5]The fitting part 45 for the body part 41 to attach the hinge 42 is formed in two 
places along the axis x. The fitting part 46 which can attach the hinge 44 is formed in 
the base 41a of the body part 41 which has connected two fitting part 45 comrades of 
the body part 41 along the axis y. The body part 41 is equipped with the covering 37. 
The fitting part 46 carries out prescribed distance projection to the axis y direction 
which intersects perpendicularly with an axis x direction from the base 41a, and it is 
formed so that the hinge 44 may be attached in the direction which intersects 
perpendicularly on the flat surface of the base 41a. Between the fitting part 46 and 
the base 41a, the attachment arm part 82 of the shape which cut cylindrical [ a part 
of ], and lacked and formed it is formed. The winding part 54 of the flexible substrate 
50 mentioned later is stored by the attachment arm part 82. 

[0016]ln this embodiment, the hinge 42 and the hinge 44 have adopted the thing of the 
same structure. The 1 st member 43 and the 2nd member 39 are arranged along the 
respectively same axial direction, it is attached and the hinges 42 and 44 are 
constituted so that rotation may become free focusing on an axis mutually. When it 
explains still in detail, the 2nd member 39 of the hinges 42 and 44, The body 71 by 
which the inside was formed in the centrum 73 as shown in drawing 6 , and the shaft 70 



by which the end has been arranged rotatable to the body 71 in the centrum 73 of the 
body 71, Leave the crevice h to the body 71 and it is arranged at the 1st member 43 
side, and the movable cam plate 74 and ** are provided in the axial direction of the 
shaft 70 so that it may not rotate to the body 71. 

[0017]The 1st member 43 is provided with the following. 

The cam 76 which the other end of the shaft 70 is being fixed and has a click function 
held by a halt condition to the cam plate 74 in a prescribed position. 

The fit part 78 attached to the fitting part 45 of the body part 41. 

It applies to the 2nd member 39 from the 1st member 43, and the compression spring 
80 is formed in the circumference of the shaft 70. It is compressed and equipped with 
the compression spring 80 between the cam plate 74 and the upper bed part of the 
body 71 , and he is trying to always push the cam plate 74 against the cam 76. Two or 
more projections (not shown) which project towards cam 76 direction are provided in 
the cam plate 74, and two or more crevices (not shown) arranged in the projection of 
the cam plate 74 at the position which can be stored, respectively are established in 
the cam 76. 

[001 8]Operation in case the 2nd member 39 rotates to the part I material 43 is 
explained. If the 2nd member 39 rotates to the 1 st member 43, the cam plate 74 
pressed by the compression spring 80 contacting the cam 76, predetermined torque 
will arise with the cam plate 74 pressed by the compression spring 80 at the time of 
rotation, moreover — a projection gets into a crevice between the cam plate 74 and 
the cam 76 — being crowded (stored) — if the thrust of the compression spring 80 is 
resisted and the cam plate 74 is not moved in the move direction of the compression 
spring 80, the shaft 70 stops rotating For this reason, rotation of the shaft 70 is 
maintained by the stop state in this position. Thus, the click action which rotational 
operation suspends in the position which the projection of the cam plate 74 gets into 
the crevice of the cam 76, and is crowded is realizable. 

[0019]The 1st member 43 of such hinges 42 and 44 is attached to the fitting part 45 
or 46 of the body part 41. The fit part 78 is inserted as a slip off stop into the 
attaching hole 81 of each fitting parts 45 and 46, and the engaging projection 47 
formed in the fitting parts 45 and 46 can be inserted in to the slot 49 formed in the 1 st 
member 43, and the attachment to the fitting parts 45 and 46 of the part I material 43 
is fixed. Therefore, if each hinges 42 and 44 are attached to the body part 41 , the body 
part 41 will become rotatable as a center about each axes x and y to the 2nd member 
39. 

[0020] Next, a flexible substrate is explained. The two winding parts 52 and 54 which 




the flexible substrate 50 rolled self and were formed are formed. The winding part 52 is 
formed so that it may wind around the hoop direction of the circle centering on the 
axis x on the axis x, and it forms one winding part 54 so that it may wind around the 
hoop direction of the circle centering on the axis y on the axis y. In other words, the 
winding parts 52 and 54 draw a round shape on each circumference of the axes x and 
y mostly focusing on each hinge 42 and the axes x and y of rotation of 44, round off 
the flexible substrate 50, and are formed. This winding part 52 is arranged among both 
the fitting parts 45 and 45 of the body part 41, and corresponds to rotation centering 
on the axis x of the hinge 42. And one winding part 54 is arranged between the base 
part 41a and the fitting part 46, and corresponds to rotation centering on the axis y of 
the hinge 44. 

[0021 ]The structure of the flexible substrate 50 is explained based on drawing 7 which 
is the top view which developed and extended both the winding parts 52 and 54 of the 
flexible substrate 50. The point which the flexible substrate 50 can form copper foil in 
thin films, such as poiyimide, can use it as a wiring board, and can be bent freely is the 
feature. The flexible substrate 50 adopted as this embodiment is provided with the 
following. 

The flat part 55 arranged along the axis x of the rotating shaft of the hinge 42 of the 
biaxial hinge device 40. 

The fiat part 57 arranged along the axis y of the rotating shaft of the hinge 44. 

Since they aim to intersect perpendicularly mutually, the axes x and y are formed so 
that the flat part 55 and the flat part 57 may also intersect perpendicularly mutually, 
double the flat part 55 and the flat part 57, and are formed as the plane view L 
character-like angle part 59. 

[G022]The L in all character-like back up plate 60 is stuck on the surface by 
adhesives etc. in the shape of the angle part 59 at the angle part 59 which doubled the 
flat part 55 and the flat part 57. The back up plate 60 specifically comprises glass 
epoxy etc. The back up plate 60 is fixed to plate-like so that the flat part 55 and the 
flat part 57 which were attached may not be bent or it may not be twisted. 
[0023]From the end of the flat part’s 57 connection side of the flat part 55, and an 
opposite hand, the piece 62 of winding prolonged towards the direction which 
intersects perpendicularly with the axis x is formed. (Referring to the arrow A of 
drawing 7 ) and the winding part 52 are formed by rolling it focusing on the flat part 55, 
as this piece 62 of winding twists. On the other hand, from the end of the connection 
side with the flat part 55 of the flat part 57, and an opposite hand, the piece 64 of 
winding prolonged towards the direction which intersects perpendicularly with the axis 




y is formed. (Referring to the arrow B of drawing 7) and the winding part 54 are formed 
by rolling it focusing on the flat part 57, as this piece 64 of winding twists. 

[Q024]As shown in drawing 7 , by forming, as the winding parts 52 and 54 were 
mentioned above, it extends in an axis x direction, and the flat part 55 arranged so 
that it may become parallel to this x-y flat surface on an axis x-y flat surface is 
located at the center of the winding part 52 by it. Similarly, it extends in an axis y 
direction and the flat part 57 arranged so that it may become parallel to this x-y flat 
surface on an axis x-y flat surface is located at the center of the winding part 54. 
[0025]Next, arrangement within the biaxial hinge of both winding parts is explained. 
The winding part 52 is located in the space part 89 formed between the two hinges 42 
and 42 with which the center of winding forms the axis x. The space part 89 is a 
portion of the hollow formed between the two fitting parts 45 in the body part 41. Thus, 
the winding part 52 is arranged on the axis x at a position in the air. Since the flat part 
55 to which the back up plate 60 was attached consists in the center of the winding 
part 52 at this time, even if arranged in the space part 89, what the winding part 52 
shifted from on the axis x, or the volume of the piece 62 of winding loosens and carries 
out it, and said it relaxedly can be prevented. 

[0026]0n the other hand, the winding part 54 is laid on the attachment arm part 82 
formed between the base 41a and the fitting part 46 so that the center of winding may 
become the axis y top of the hinge 44. However, since this attachment arm part 82 is 
what is formed in order to attach the fitting part 46 to the base 41a, this attachment 
arm part 82 does not need to exist for the winding part 54. Since the flat part 57 to 
which the back up plate 60 was attached consists in the center of the winding part 54 
at this time, even if only laid on the attachment arm part 82, what the winding part 54 
shifted from on the axis y, or the volume of the piece 64 of winding loosens and carries 
out it, and said it relaxedly can be prevented. 

[0027]The place which equipped the cellular phone 20 shown in drawing 1 - drawing 3 
with the biaxial hinge device of a 1st embodiment mentioned above is shown in 
drawing 9 and drawing 10 . At drawing 9 , the place which attached the hinge 44 to the 
indicator 24 of the cellular phone 20 is shown, and drawing 10 shows the place which 
equipped the hinge applied part 84 of the main part 22 of the cellular phone 20 with 
the hinge 42. Here, the both ends 50a and 50b of the flexible substrate 50 are 
equipped with the connectors 126a and 126b for connecting with both the cases 22 
and 24 of the cellular phone 20, respectively. Within the indicator 24, the hinge 44 is 
fixed in the indicator 24 and the body part 41 of the biaxial hinge device 40 is held 
rotatable focusing on the axis y to the indicator 24. The hinge 42 is fixed to the hinge 




applied part 84 of the main part 22. For this reason, the body part 41 of the biaxial 
hinge device 40 is held rotatable focusing on the axis x to the main part 22 of a cellular 
phone. 

[QQ28]In (a 2nd embodiment), next the biaxial hinge device of this invention, a 2nd 
embodiment that has a different gestalt from a 1 st embodiment mentioned above is 
described based on drawing 11 - drawing 13 . The numerals same about the same 
component as a 1st embodiment mentioned above may be attached, and explanation 
may be omitted. 

[Q029] Drawing 1 1 shows the perspective view of a biaxial hinge device, drawing 12 
shows the assembly exploded view of a biaxial hinge device, and Drawing 147 shows 
the development view of the flexible substrate. The hinge 42 as the embodiment which 
mentioned the 1st rotating shaft above unlike a 1st embodiment with same point of 
having provided the shaft which the biaxial hinge device 90 of a 2nd embodiment is 
open for free passage to the case and biaxial hinge device of electronic equipment, 
and is arranged in the 2nd rotating shaft is adopted. Here, the both ends 100a and 
100b of the flexible substrate 100 are equipped with the connectors 126a and 126b, 
respectively. 

[0030]This biaxial hinge device 90 is provided with the following. 

Body part 91. 

The two hinges 42 rotated focusing on the axis x to this body part 91. 

The hinge unit 94 which has the axis y in the direction which intersects 
perpendicularly with the axis x direction of the hinge 42, and rotates focusing on the 
axis y. 

The flexible substrate 100 is arranged through the axis x direction and the axis y 
direction in this body part 91. One end 100a of the flexible substrate 100 is connected 
to one case of electronic equipment. And the end 1 00b of another side is folded up to 
one case of electronic equipment (or deployment), it is possible, and is rotatable to 
rear surface reverse, and also it is connected to the case of a way. 

[0031 ]The fitting part 95 for attaching the hinge 42 to the body part 91 is formed in 
two places along the axis x. The fitting part 96 to which the screw stop of the hinge 
unit 94 is carried out is formed in the body part 91. Specifically, the fitting part 96 
comprises the attaching part 110 of the screw hole 99 which carries out the screw 
stop of the hinge unit 94, and the shape of half-segmented [ which hold the hinge unit 
94 together with the covering 97 of the body part 91 ]. 

[0032]The hinge unit 94 is explained. In between the bracket 1 1 1 with which the hinge 
unit 94 is fixed to the body part 91 , the bracket 1 12 fixed to the 2nd case of electronic 



equipment, and the brackets 111 and the brackets 112, One end is fixed to the 
bracket 1 1 1 and the other end is ** constituted with the shaft 115 attached to the 
bracket 1 1 2 rotatabie via the click board 1 1 4. 

[0033]If rotation of the shaft 1 15 becomes a predetermined angle, the click board 114 
is formed so that rotation may stop with this predetermined angle. The energization 
board 1 1 6 which has the projection 1 1 7 which projects towards the side in which the 
click board 1 14 is located is formed in the bracket 1 12. The energization board 116 is 
energized so that it may always project in the click board 114 direction, and it is 
formed as the projection 1 17 always touches the click board 114. On the other hand, 
the notch 118 which can store the height 117 is formed in the click board 114. 
[0034]The click function of the hinge unit 94 is explained. If the shaft 1 15 is rotated, in 
the projection 1 1 7, in slide contact with the click board 114, predetermined torque will 
occur in rotation of the shaft 115. furthermore — the projection 117 fits into the 
notch 1 1 8 of the click board 114 — being crowded (stored) — since the shaft 115 
stops rotating if the energizing force of the energization board 1 16 is resisted and the 
projection 1 1 7 is not depressed, rotation of a shaft is maintained by the stop state in 
this position. 

[0035]Next, the flexible substrate of a 2nd embodiment is explained. The winding part 
102 which the flexible substrate 100 rolled self and formed it, and the winding part 104 
which twisted around the circumference of the shaft 115 and was formed are formed. 
That is, the winding part 1 02 is formed so that it may wind around the hoop direction 
of the circle centering on the axis x on the axis x, and it forms one winding part 104 so 
that it may wind around the hoop direction of the circle centering on the axis y on the 
axis y. In other words, focusing on the axes x and y of rotation of the flexible substrate 
100 of the hinge 42 and the hinge unit 94, the winding part 102,104 draws a round 
shape on each circumference of the axes x and y mostly, rounds off to it, and is 
formed in it. This winding part 102 is arranged among both the fitting parts 45 and 45 
of the body part 91, and corresponds to rotation centering on the axis x of the hinge 
42. And one winding part 1 04 corresponds to rotation centering on the axis y of the 
shaft 1 1 5 of the hinge unit 94, 

[0036]The structure of the flexible substrate 100 is explained based on drawing 13 
which is the top view which developed and extended both the winding parts 102,104 of 
the flexible substrate 100. The flexible substrate 100 adopted as this embodiment is 
provided with the following. 

The flat part 105 arranged along the axis x of the rotating shaft of the hinge 42 of the 
biaxial hinge device 90, 




The fiat part 107 arranged along the axis y of the rotating shaft of the hinge unit 94. 
Since the axes x and y aim to intersect perpendicularly mutually, it is formed so that 
the flat part 105 and the flat part 107 may also intersect perpendicularly mutually. 
[0037]The back up plate 120 is stuck on the surface by adhesives etc. at the flat part 
105. The back up plate 120 comprises glass epoxy etc., as mentioned above. The back 
up plate 1 20 is fixed to plate-like so that the attached flat part 1 05 may not be bent or 
it may not be twisted. 

[0038]From the end of the flat part’s 107 connection side of the flat part 105, and an 
opposite hand, the piece 122 of winding prolonged towards the direction which 
intersects perpendicularly with the axis x is formed. (Referring to the arrow A of 
drawing 1 3 ) and the winding part 102 are formed by rolling it focusing on the flat part 
105, as this piece 122 of winding twists. On the other hand, from the end of the 
connection side with the flat part 105 of the flat part 107, and an opposite hand, the 
piece 124 of winding prolonged towards the direction which intersects perpendicularly 
with the axis y is formed. (Referring to the arrow B of drawing 13) and the winding part 
104 are formed by this piece 124 of winding being wound around the circumference of 
the shaft 1 1 5 of the hinge unit 94. 

[0039]By forming, as the winding part 102 was mentioned above, it extends in an axis 
x direction, and the flat part 105 arranged so that it may become parallel to this x~y 
flat surface on an axis x-y flat surface is located at the center of the winding part 1 02 
by it (refer to drawing 13 ). 

[0040]Next, arrangement within the biaxial hinge of both winding parts is explained. 
The winding part 1 02 is located in the space part 89 formed between the two hinges 
42 and 42 with which the center of winding forms the axis x. The space part 89 is a 
portion of the hollow formed between the two fitting parts 45 in the body part 91 . Thus, 
the winding part 102 is arranged on the axis x at a position in the air. Since the flat 
part 105 to which the back up plate 120 was attached consists in the center of the 
winding part 102 at this time, even if arranged in the space part 89, what the winding 
part 102 shifted from on the axis x, or the volume of the piece 122 of winding loosens 
and carries out it, and said it relaxedly can be prevented. 

[0041 ]On the other hand, since the piece 124 of winding is wound around the 
circumference of the shaft 1 1 5 which is the axis y of the rotating shaft of the hinge 
unit 94, the winding part 104 can prevent what the winding part 104 shifted from on 
the axis y, or the volume of the piece 1 24 of winding loosens and carries out it, and 
said it relaxedly. 

[0042]The place which equipped the cellular phone 20 shown in drawing 1 - drawing 3 



with the biaxial hinge device of a 1st embodiment mentioned above is shown in 
drawing 14 and drawing 15 . At drawing 14 , the place which attached the hinge unit 94 
to the indicator 24 of the cellular phone 20 is shown, and drawing 15 shows the place 
which equipped the hinge applied part 84 of the main part 22 of the cellular phone 20 
with the hinge 42. Within the indicator 22, the hinge unit 94 is fixed in the indicator 24, 
and the body part 91 of the biaxial hinge device 90 is held rotatable focusing on the 
axis y to the indicator 24. The hinge 42 is fixed to the hinge applied part 84 of the main 
part 22. For this reason, the body part 91 of the biaxial hinge device 90 is held 
rotatable focusing on the axis x to the main part 22. 

[0043]Two embodiments mentioned above have explained the example about the 
biaxial hinge device mainly used for a cellular phone. However, the biaxial hinge device 
of this invention is not limited to what is used for a cellular phone, and may be used for 
other electronic equipment. 

[0044]It is suitable, even if it is not limited to what the gestalt of a hinge has 
mentioned above as composition of a biaxial hinge device and adopts other hinges or 
hinge units of a gestalt. Even if it is a case where the hinge 42 mentioned above is 
adopted, it is good also as composition which forms only the one hinge 42 along an 
axis x direction. 

[0045]As for this invention, although the suitable example was given per this invention 
above and many things were explained, it is needless to say that many can be changed 
within limits which are not limited to this example and do not deviate from the pneuma 
of an invention. 

[0046] 

[Effect of the Invention]According to the biaxial hinge device concerning this 
invention, provide the flexible substrate arranged that between the 1 st case and the 
2nd case should electrically be connected, and to a flexible substrate. By forming the 
1st winding part wound on the axis of the 1st rotating shaft, and the 2nd winding part 
wound on the axis of the 2nd rotating shaft, Since the 1st winding part and the 2nd 
winding part of a flexible substrate only operate in the direction to which the direction 
or path to which the path of each winding part is reduced is expanded even if it is a 
case where the 1st case of electronic equipment rotates to the 2nd case, The load by 
bending is not applied to a flexible substrate, but breakage of a flexible substrate, etc. 
can be prevented. 

[0047]According to the biaxial hinge device concerning claim 2, in the position 
corresponding to each center of the 1st winding part and the 2nd winding part. The 1 st 
flat part and the 2nd flat part are provided, and the piece of the 1 st winding and the 




piece of the 2nd winding which are bent in the direction which intersects 
perpendicularly from the extending direction of the 1st flat part and the 2nd flat part 
are provided. Since the 1st winding part and the 2nd winding part are formed when the 
piece of the 1st winding and the piece of the 2nd winding wind the circumference of 
the 1 st flat part and the 2nd flat part, as [ arrange / to the part formed in midair on 
arranging a flexible substrate to the part which is not a shaft part of the 1st rotating 
shaft and the 2nd rotating shaft, i.e., the axis of each rotating shaft, / the winding part 
of a flexible substrate ] — it becomes. For this reason, space efficiency is improved 
by arrangement of a flexible substrate, not applying load by bending to a flexible 
substrate, but preventing breakage etc. 

[0048]According to the biaxial hinge device concerning claim 3, to the 1st flat part 
and/or the 2nd flat part. Since the back up plate reinforced so that bending of a 
flexible substrate may be prevented is attached along the axial direction of the axis 
currently wound around the circumferencial direction, when forming the 1st winding 
part and/or the 2nd winding part, the piece of the 1st winding and the piece of the 2nd 
winding can be easily twisted around the circumference of a top view. Intensity 
maintenance can also be aimed at so that a winding part may not change after winding 
each winding part. 

[0049]According to the biaxial hinge device according to claim 4, the back up plate, 
Since it is characterized by being formed in the shape of an L character so that it may 
be attached over the 1st fiat part and the 2nd flat part, since intensity maintenance of 
each winding part can be aimed at by a single member, it can contribute to reduction 
of part mark, and intensity maintenance of both winding parts can be further made into 
a still more positive thing. Since according to the biaxial hinge device according to 
claim 5 while is connected to the 1 st case and 2nd case of a flexible substrate and the 
connector is provided in the end and the end of another side, shortening of assembly 
time can be aimed at in an assembly of the electronic equipment using the biaxial 
hinge concerned. 



TECHNICAL FIELD 



[Field of the InventionjThis invention relates to the biaxial hinge device with which two 
or more cases are used in the electronic equipment formed rotatable especially a 
foldaway cellular phone, the video camera which can develop monitor display, etc. with 
two axes. 





PRIOR ART 



[Description of the Prior Art]In recent years, in electronic equipment, such as a video 
camera, the thing of structure which monitor display etc. develop from a main part and 
in which this monitor display carries out rear surface inversion is developed. In such 
electronic equipment, the biaxial hinge device which has two rotating shafts is used 
for the 2-way which intersects perpendicularly mutually, and the flexible substrate for 
wiring monitor display and a main part is provided in this biaxial hinge device. 



EFFECT OF THE INVENTION 



[Effect of the Invention]According to the biaxial hinge device concerning this 
invention, provide the flexible substrate arranged that between the 1st case and the 
2nd case should electrically be connected, and to a flexible substrate. By forming the 
1st winding part wound on the axis of the 1st rotating shaft, and the 2nd winding part 
wound on the axis of the 2nd rotating shaft. Since the 1st winding part and the 2nd 
winding part of a flexible substrate only operate in the direction to which the direction 
or path to which the path of each winding part is reduced is expanded even if it is a 
case where the 1 st case of electronic equipment rotates to the 2nd case, The load by 
bending is not applied to a flexible substrate, but breakage of a flexible substrate, etc. 
can be prevented. 

[0047]According to the biaxial hinge device concerning claim 2, in the position 
corresponding to each center of the 1 st winding part and the 2nd winding part. The 1 st 
flat part and the 2nd flat part are provided, and the piece of the 1 st winding and the 
piece of the 2nd winding which are bent in the direction which intersects 
perpendicularly from the extending direction of the 1st flat part and the 2nd flat part 
are provided, Since the 1 st winding part and the 2nd winding part are formed when the 
piece of the 1 st winding and the piece of the 2nd winding wind the circumference of 
the 1st flat part and the 2nd flat part, as [ arrange / to the part formed in midair on 
arranging a flexible substrate to the part which is not a shaft part of the 1st rotating 
shaft and the 2nd rotating shaft, i.e., the axis of each rotating shaft, / the winding part 
of a flexible substrate ] — it becomes. For this reason, space efficiency is improved 
by arrangement of a flexible substrate, not applying load by bending to a flexible 
substrate, but preventing breakage etc. 

[0048]According to the biaxial hinge device concerning claim 3, to the 1 st flat part 







and/or the 2nd flat part. Since the back up plate reinforced so that bending of a 
flexible substrate may be prevented is attached along the axial direction of the axis 
currently wound around the circumferencial direction, when forming the 1 st winding 
part and/or the 2nd winding part, the piece of the 1 st winding and the piece of the 2nd 
winding can be easily twisted around the circumference of a top view. Intensity 
maintenance can also be aimed at so that a winding part may not change after winding 
each winding part. 

[0Q49]According to the biaxial hinge device according to claim 4, the back up plate, 
Since it is characterized by being formed in the shape of an L character so that it may 
be attached over the 1 st flat part and the 2nd flat part, since intensity maintenance of 
each winding part can be aimed at by a single member, it can contribute to reduction 
of part mark, and intensity maintenance of both winding parts can be further made into 
a still more positive thing. Since according to the biaxial hinge device according to 
claim 5 while is connected to the 1 st case and 2nd case of a flexible substrate and the 
connector is provided in the end and the end of another side, shortening of assembly 
time can be aimed at in an assembly of the electronic equipment using the biaxial 
hinge concerned. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, if it is when a biaxial hinge which 
has been mentioned above is used in electronic equipment. By rotating each case of 
electronic equipment repeatedly, the flexible substrate which electrically connects 
was bent repeatedly and the technical problem that there was a possibility that 
intensity may deteriorate and a flexible substrate may be damaged occurred. 

[0Q04]In recent years, the fold-up formula cellular phone which made the screen 
portion and the ten key portion foldable is increasing rapidly by using as a different 
body the body part which has a screen portion and a ten key portion, what is 
established [ the screen portion of this fold-up formula cellular phone ] for a biaxial 
hinge — a rear surface — the model provided pivotable has also been considered. In 
such a cellular phone, the wiring which connects a screen portion and the body part 
which has a ten key portion turns into more [ far ] wiring than the case where the 
monitor display and the main part in a video camera are connected. When a biaxial 
hinge device is used for such a cellular phone, it is necessary for it to use a broad 
flexible substrate with many wiring numbers. Rather than the time of adopting a biaxial 
hinge as a video camera, in this case, the handling of a flexible substrate is still more 





difficult, and not to mention the breakage prevention of a flexible substrate. The 
technical problem that it was necessary to store with sufficient space efficiency in a 
biaxial hinge so that it may not become the obstacle of rotation of a screen portion 
occurred. 

[0005]Then, there is a place which this invention is made that an aforementioned 
problem should be solved and is made into the purpose in providing the biaxial hinge 
device which prevents breakage etc. of the flexible substrate of the electronic 
equipment which uses a biaxial hinge, and makes an electrical link a positive thing. 



MEANS 



[Means for Solving the Problem]Namely, so that according to the biaxial hinge device 
concerning this invention it may have the 1st case and 2nd case and said 1st case 
may become rotatable focusing on an axis of the 1st rotating shaft to said 2nd case, 
And in a biaxial hinge device used for electronic equipment formed so that the 1 st 
case might become rotatable focusing on an axis of the 2nd rotating shaft prolonged in 
the direction which intersects perpendicularly with an axial direction of said 1st 
rotating shaft to the 2nd case, Provide a flexible substrate arranged that between said 
1st case and said 2nd case should electrically be connected, and to this flexible 
substrate. It is characterized by forming the 1 st winding part wound on an axis of said 
1 st rotating shaft, and the 2nd winding part wound on an axis of said 2nd rotating shaft. 
Even if it is a case where the 1 st case of electronic equipment rotates to the 2nd case 
by adopting this composition focusing on an axis of the 1 st rotating shaft, and an axis 
of the 2nd rotating shaft, Since the 1st winding part and the 2nd winding part only 
operate in the direction to which a direction or a path to which a path of each winding 
part is reduced is expanded, load by bending is not applied to a flexible substrate, but 
breakage of a flexible substrate, etc. can be prevented. 

[0007]ln a position corresponding to each center of said 1 st winding part and said 2nd 
winding part. The 1st flat part and the 2nd flat part which are prolonged in an axial 
direction of a rotating shaft corresponding to each winding part are provided, The 
piece of the 1st winding and the piece of the 2nd winding which are bent in the 
direction which intersects perpendicularly from an extending direction of said 1st flat 
part and said 2nd flat part are provided. When this piece of the 1st winding and the 
piece of the 2nd winding wind the circumference of said 1st flat part and the 2nd flat 
part, said 1st winding part and the 2nd winding part are formed. According to this 
composition, it becomes possible to arrange a flexible substrate to a part which is not 






a shaft part of the 1st rotating shaft and the 2nd rotating shaft, i.e., arrange a winding 
part of a flexible substrate to a part formed in midair on an axis of each rotating shaft. 
And space efficiency is improved by arrangement of a flexible substrate, preventing 
breakage etc. without applying load to a flexible substrate. 

[0008]The back up plate reinforced so that bending of a flexible substrate may be 
prevented is attached to said 1st flat part and/or the 2nd flat part along an axial 
direction of an axis currently wound around a circumferencial direction. According to 
this composition, when forming the 1 st winding part and/ or the 2nd winding part, it can 
wind easily, and intensity maintenance can also be aimed at so that a winding part may 
not change after winding each winding part. 

[0009]Since said back up plate is characterized by being formed in the shape of an L 
character so that it may be attached over said 1st flat part and the 2nd flat part, 
Since intensity maintenance of each winding part can be aimed at by a single member, 
it can contribute to reduction of part mark, and intensity maintenance of both winding 
parts can be further made into a still more positive thing. While is connected to the 1 st 
case and 2nd case of said flexible substrate, and a connector may be made to be 
provided in an end and an end of another side. 

[ 0010 ] 

[Embodiment of the Invention] Hereafter, the suitable embodiment of this invention is 
described in detail based on an accompanying drawing. First, based on drawing 1 - 
drawing 3 , an example of the electronic equipment using a biaxial hinge device is 
shown. An example of the electronic equipment explained here is a cellular phone. 
That is, this cellular phone 20 comprises the main part 22 in which the ten key portion 
was provided, and the indicator 24 in which the liquid crystal display was provided. The 
main part 22 and the indicator 24 are the 1 st case or 2nd case said to a claim. The 
biaxial hinge device 30 is formed in the part which connects the main part 22 and the 
indicator 24. 

[001 1] Drawing 1 shows the place whose cellular phone 20 is a waiting state. As for the 
cellular phone 20, in the waiting state, the main part 22 and the indicator 24 are folded 
up so that the field 22a established for the ten key and the field 24a in which the liquid 
crystal display is provided may face mutually. When performing a telephone call etc., 
as shown in drawing 2 , it talks over the telephone by opening the indicator 24 to the 
main part 22. Deployment of the indicator 24 is performed by rotating the indicator 24 
focusing on the axis x of the 1 st rotating shaft 32 of the biaxial hinge device 30. 
[0012]This cellular phone 20 is formed rotatable focusing on the axis y of the rotating 
shaft (not shown) which has an axis in the direction which intersects the indicator 24 



perpendicularly with the 1 st rotating shaft 32 of the biaxial hinge device 30 as shown 
in drawing 3 . In other words, the indicator 24 can carry out rear surface inversion of 
the field 24a in which it is rotatable as a center and the liquid crystal display is 
provided in the axis y parallel to the longitudinal direction of the cellular phone 20 to 
the main part 22. 

[001 3]Thus, when rear surface inversion of the indicator 24 can be carried out, it can 
be used now and a CGD camera etc. are attached to the indicator 24, for example by 
adopting the biaxial hinge device 30 as the folding mechanism of the foldaway cellular 
phone 20, even if it is, it comes to be able to make photography easy to carry out. 
[0014]Based on (a 1st embodiment) next drawing 4 - drawing 8 , a 1st embodiment of 
the biaxial hinge device used for the cellular phone as an example of electronic 
equipment which was mentioned above is described. Drawing 4 shows the perspective 
view of a biaxial hinge device, and the side view in which the assembly exploded view 
of a biaxial hinge device and drawing 6 saw the partial sectional view of the hinge, 
drawing 7 saw the development view of the flexible substrate, and, as for drawing 8 , 
drawing 5 saw the winding part of the flexible substrate from the side. The biaxial 
hinge device 40 of a 1st embodiment is provided with the following. 

Body part 41 . 

The two hinges 42 rotated focusing on the axis x to this body part 41. 

The hinge 44 which has the axis y in the direction which intersects perpendicularly 
with the axis x direction of the hinge 42, and is rotated focusing on the axis y. 

The flexible substrate 50 is arranged through the axis x direction and the axis y 
direction in this body part 41. One end 50a of the flexible substrate 50 is connected to 
one case of electronic equipment. And the end 50b of another side is rotatable so that 
it folds up to one case of electronic equipment (or deployment), and it may be possible 
and rear surface inversion may be carried out, and also it is connected to the case of 
a way. 

[001 5]The fitting part 45 for the body part 41 to attach the hinge 42 is formed in two 
places along the axis x. The fitting part 46 which can attach the hinge 44 is formed in 
the base 41a of the body part 41 which has connected two fitting part 45 comrades of 
the body part 41 along the axis y. The body part 41 is equipped with the covering 37. 
The fitting part 46 carries out prescribed distance projection to the axis y direction 
which intersects perpendicularly with an axis x direction from the base 41a, and it is 
formed so that the hinge 44 may be attached in the direction which intersects 
perpendicularly on the flat surface of the base 41a, Between the fitting part 46 and 
the base 41a, the attachment arm part 82 of the shape which cut cylindrical [ a part 




of ], and lacked and formed it is formed. The winding part 54 of the flexible substrate 
50 mentioned later is stored by the attachment arm part 82. 

[0016]In this embodiment, the hinge 42 and the hinge 44 have adopted the thing of the 
same structure. The 1 st member 43 and the 2nd member 39 are arranged along the 
respectively same axial direction, it is attached and the hinges 42 and 44 are 
constituted so that rotation may become free focusing on an axis mutually. When it 
explains still in detail, the 2nd member 39 of the hinges 42 and 44, The body 71 by 
which the inside was formed in the centrum 73 as shown in drawing 6 , and the shaft 70 
by which the end has been arranged rotatable to the body 71 in the centrum 73 of the 
body 71, Leave the crevice h to the body 71 and it is arranged at the 1st member 43 
side, and the movable cam plate 74 and ** are provided in the axial direction of the 
shaft 70 so that it may not rotate to the body 71. 

[001 7]The 1 st member 43 is provided with the following. 

The cam 76 which the other end of the shaft 70 is being fixed and has a click function 
held by a halt condition to the cam plate 74 in a prescribed position. 

The fit part 78 attached to the fitting part 45 of the body part 41. 

It applies to the 2nd member 39 from the 1 st member 43, and the compression spring 
80 is formed in the circumference of the shaft 70. It is compressed and equipped with 
the compression spring 80 between the cam plate 74 and the upper bed part of the 
body 71, and he is trying to always push the cam plate 74 against the cam 76. Two or 
more projections (not shown) which project towards cam 76 direction are provided in 
the cam plate 74, and two or more crevices (not shown) arranged in the projection of 
the cam plate 74 at the position which can be stored, respectively are established in 
the cam 76. 

[001 8]Operation in case the 2nd member 39 rotates to the part I material 43 is 
explained. If the 2nd member 39 rotates to the 1st member 43, the cam plate 74 
pressed by the compression spring 80 contacting the cam 76, predetermined torque 
will arise with the cam plate 74 pressed by the compression spring 80 at the time of 
rotation, moreover -- a projection gets into a crevice between the cam plate 74 and 
the cam 76 — being crowded (stored) — if the thrust of the compression spring 80 is 
resisted and the cam plate 74 is not moved in the move direction of the compression 
spring 80, the shaft 70 stops rotating For this reason, rotation of the shaft 70 is 
maintained by the stop state in this position. Thus, the click action which rotational 
operation suspends in the position which the projection of the cam plate 74 gets into 
the crevice of the cam 76, and is crowded is realizable. 

[0019]The 1st member 43 of such hinges 42 and 44 is attached to the fitting part 45 




or 46 of the body part 41. The fit part 78 is inserted as a slip off stop into the 
attaching hole 81 of each fitting parts 45 and 46 r and the engaging projection 47 
formed in the fitting parts 45 and 46 can be inserted in to the slot 49 formed in the 1 st 
member 43, and the attachment to the fitting parts 45 and 46 of the part I material 43 
is fixed. Therefore, if each hinges 42 and 44 are attached to the body part 41 , the body 
part 41 will become rotatable as a center about each axes x and y to the 2nd member 
39. 

[0020]Next, a flexible substrate is explained. The two winding parts 52 and 54 which 
the flexible substrate 50 rolled self and were formed are formed. The winding part 52 is 
formed so that it may wind around the hoop direction of the circle centering on the 
axis x on the axis x, and it forms one winding part 54 so that it may wind around the 
hoop direction of the circle centering on the axis y on the axis y. In other words, the 
winding parts 52 and 54 draw a round shape on each circumference of the axes x and 
y mostly focusing on each hinge 42 and the axes x and y of rotation of 44, round off 
the flexible substrate 50, and are formed. This winding part 52 is arranged among both 
the fitting parts 45 and 45 of the body part 41, and corresponds to rotation centering 
on the axis x of the hinge 42. And one winding part 54 is arranged between the base 
part 41a and the fitting part 46, and corresponds to rotation centering on the axis y of 
the hinge 44. 

[0021]The structure of the flexible substrate 50 is explained based on drawing 7 which 
is the top view which developed and extended both the winding parts 52 and 54 of the 
flexible substrate 50. The point which the flexible substrate 50 can form copper foil in 
thin films, such as polyimide, can use it as a wiring board, and can be bent freely is the 
feature. The flexible substrate 50 adopted as this embodiment is provided with the 
following. 

The flat part 55 arranged along the axis x of the rotating shaft of the hinge 42 of the 
biaxial hinge device 40. 

The flat part 57 arranged along the axis y of the rotating shaft of the hinge 44. 

Since they aim to intersect perpendicularly mutually, the axes x and y are formed so 
that the flat part 55 and the flat part 57 may also intersect perpendicularly mutually, 
double the flat part 55 and the flat part 57, and are formed as the plane view L 
character-like angle part 59. 

[0022]The L in all character-like back up plate 60 is stuck on the surface by 
adhesives etc. in the shape of the angle part 59 at the angle part 59 which doubled the 
flat part 55 and the flat part 57. The back up plate 60 specifically comprises glass 
epoxy etc. The back up plate 60 is fixed to plate-like so that the flat part 55 and the 




flat part 57 which were attached may not be bent or it may not be twisted. 

[0023] From the end of the flat part's 57 connection side of the flat part 55, and an 
opposite hand, the piece 62 of winding prolonged towards the direction which 
intersects perpendicularly with the axis x is formed. (Referring to the arrow A of 
drawing 7 ) and the winding part 52 are formed by rolling it focusing on the flat part 55, 
as this piece 62 of winding twists. On the other hand, from the end of the connection 
side with the flat part 55 of the flat part 57, and an opposite hand, the piece 64 of 
winding prolonged towards the direction which intersects perpendicularly with the axis 
y is formed. (Referring to the arrow B of drawing 7 ) and the winding part 54 are formed 
by rolling it focusing on the flat part 57, as this piece 64 of winding twists. 

[0024]As shown in drawing 7 . by forming, as the winding parts 52 and 54 were 
mentioned above, it extends in an axis x direction, and the flat part 55 arranged so 
that it may become parallel to this x-y flat surface on an axis x-y flat surface is 
located at the center of the winding part 52 by it. Similarly, it extends in an axis y 
direction and the flat part 57 arranged so that it may become parallel to this x-y flat 
surface on an axis x-y flat surface is located at the center of the winding part 54. 
[0025]Next, arrangement within the biaxial hinge of both winding parts is explained. 
The winding part 52 is located in the space part 89 formed between the two hinges 42 
and 42 with which the center of winding forms the axis x. The space part 89 is a 
portion of the hollow formed between the two fitting parts 45 in the body part 41 . Thus, 
the winding part 52 is arranged on the axis x at a position in the air. Since the flat part 
55 to which the back up plate 60 was attached consists in the center of the winding 
part 52 at this time, even if arranged in the space part 89, what the winding part 52 
shifted from on the axis x, or the volume of the piece 62 of winding loosens and carries 
out it, and said it relaxedly can be prevented. 

[0026]0n the other hand, the winding part 54 is laid on the attachment arm part 82 
formed between the base 41 a and the fitting part 46 so that the center of winding may 
become the axis y top of the hinge 44. However, since this attachment arm part 82 is 
what is formed in order to attach the fitting part 46 to the base 41a, this attachment 
arm part 82 does not need to exist for the winding part 54. Since the flat part 57 to 
which the back up plate 60 was attached consists in the center of the winding part 54 
at this time, even if only laid on the attachment arm part 82, what the winding part 54 
shifted from on the axis y, or the volume of the piece 64 of winding loosens and carries 
out it, and said it relaxedly can be prevented. 

[0027]The place which equipped the cellular phone 20 shown in drawing 1 - drawing 3 
with the biaxial hinge device of a 1st embodiment mentioned above is shown in 



drawing 9 and drawing 10 . At drawing 9 , the place which attached the hinge 44 to the 
indicator 24 of the cellular phone 20 is shown, and drawing 10 shows the place which 
equipped the hinge applied part 84 of the main part 22 of the cellular phone 20 with 
the hinge 42. Here, the both ends 50a and 50b of the flexible substrate 50 are 
equipped with the connectors 126a and 126b for connecting with both the cases 22 
and 24 of the cellular phone 20, respectively. Within the indicator 24, the hinge 44 is 
fixed in the indicator 24 and the body part 41 of the biaxial hinge device 40 is held 
rotatable focusing on the axis y to the indicator 24. The hinge 42 is fixed to the hinge 
applied part 84 of the main part 22. For this reason, the body part 41 of the biaxial 
hinge device 40 is held rotatable focusing on the axis x to the main part 22 of a cellular 
phone. 

[0028]In (a 2nd embodiment), next the biaxial hinge device of this invention, a 2nd 
embodiment that has a different gestalt from a 1st embodiment mentioned above is 
described based on drawing 11 - drawing 13 . The numerals same about the same 
component as a 1st embodiment mentioned above may be attached, and explanation 
may be omitted. 

[0029] Drawing 11 shows the perspective view of a biaxial hinge device, drawing 12 
shows the assembly exploded view of a biaxial hinge device, and Drawing 147 shows 
the development view of the flexible substrate. The hinge 42 as the embodiment which 
mentioned the 1st rotating shaft above unlike a 1st embodiment with same point of 
having provided the shaft which the biaxial hinge device 90 of a 2nd embodiment is 
open for free passage to the case and biaxial hinge device of electronic equipment, 
and is arranged in the 2nd rotating shaft is adopted. Here, the both ends 100a and 
100b of the flexible substrate 100 are equipped with the connectors 126a and 126b, 
respectively. 

[0030]This biaxial hinge device 90 is provided with the following. 

Body part 91 . 

The two hinges 42 rotated focusing on the axis x to this body part 91. 

The hinge unit 94 which has the axis y in the direction which intersects 
perpendicularly with the axis x direction of the hinge 42, and rotates focusing on the 
axis y. 

The flexible substrate 100 is arranged through the axis x direction and the axis y 
direction in this body part 91. One end 100a of the flexible substrate 100 is connected 
to one case of electronic equipment. And the end 100b of another side is folded up to 
one case of electronic equipment (or deployment), it is possible, and is rotatable to 
rear surface reverse, and also it is connected to the case of a way. 




[0031 ]The fitting part 95 for attaching the hinge 42 to the body part 91 is formed in 
two places along the axis x. The fitting part 96 to which the screw stop of the hinge 
unit 94 is carried out is formed in the body part 91. Specifically, the fitting part 96 
comprises the attaching part 1 10 of the screw hole 99 which carries out the screw 
stop of the hinge unit 94, and the shape of half-segmented [ which hold the hinge unit 
94 together with the covering 97 of the body part 91 ]■ 

[0032]The hinge unit 94 is explained. In between the bracket 1 1 1 with which the hinge 
unit 94 is fixed to the body part 91 , the bracket 112 fixed to the 2nd case of electronic 
equipment, and the brackets 111 and the brackets 112, One end is fixed to the 
bracket 1 1 1 and the other end is ** constituted with the shaft 1 1 5 attached to the 
bracket 1 12 rotatable via the click board 114. 

[0033]If rotation of the shaft 115 becomes a predetermined angle, the click board 1 14 
is formed so that rotation may stop with this predetermined angle. The energization 
board 1 16 which has the projection 117 which projects towards the side in which the 
click board 1 14 is located is formed in the bracket 112. The energization board 1 16 is 
energized so that it may always project in the click board 1 1 4 direction, and it is 
formed as the projection 1 17 always touches the click board 114. On the other hand, 
the notch 1 18 which can store the height 1 17 is formed in the click board 1 14. 
[0034]The click function of the hinge unit 94 is explained. If the shaft 1 15 is rotated, in 
the projection 1 1 7, in slide contact with the click board 114, predetermined torque will 
occur in rotation of the shaft 115. furthermore — the projection 117 fits into the 
notch 1 18 of the click board 114 — being crowded (stored) — since the shaft 1 15 
stops rotating if the energizing force of the energization board 1 16 is resisted and the 
projection 1 1 7 is not depressed, rotation of a shaft is maintained by the stop state in 
this position. 

[0035]Next, the flexible substrate of a 2nd embodiment is explained. The winding part 
102 which the flexible substrate 100 rolled self and formed it, and the winding part 104 
which twisted around the circumference of the shaft 1 15 and was formed are formed. 
That is, the winding part 102 is formed so that it may wind around the hoop direction 
of the circle centering on the axis x on the axis x, and it forms one winding part 1 04 so 
that it may wind around the hoop direction of the circle centering on the axis y on the 
axis y. In other words, focusing on the axes x and y of rotation of the flexible substrate 
100 of the hinge 42 and the hinge unit 94, the winding part 102,104 draws a round 
shape on each circumference of the axes x and y mostly, rounds off to it, and is 
formed in it. This winding part 102 is arranged among both the fitting parts 45 and 45 
of the body part 91, and corresponds to rotation centering on the axis x of the hinge 




42. And one winding part 104 corresponds to rotation centering on the axis y of the 
shaft 1 1 5 of the hinge unit 94. 

[0036]The structure of the flexible substrate 100 is explained based on drawing 13 
which is the top view which developed and extended both the winding parts 102,104 of 
the flexible substrate 100. The flexible substrate 100 adopted as this embodiment is 
provided with the following. 

The flat part 105 arranged along the axis x of the rotating shaft of the hinge 42 of the 
biaxial hinge device 90. 

The flat part 107 arranged along the axis y of the rotating shaft of the hinge unit 94. 
Since the axes x and y aim to intersect perpendicularly mutually, it is formed so that 
the flat part 105 and the flat part 107 may also intersect perpendicularly mutually. 
[0037]The back up plate 120 is stuck on the surface by adhesives etc. at the flat part 
105. The back up plate 120 comprises glass epoxy etc., as mentioned above. The back 
up plate 1 20 is fixed to plate-like so that the attached flat part 1 05 may not be bent or 
it may not be twisted. 

[0038]From the end of the flat part’s 107 connection side of the fiat part 105, and an 
opposite hand, the piece 122 of winding prolonged towards the direction which 
intersects perpendicularly with the axis x is formed. (Referring to the arrow A of 
drawing 13) and the winding part 102 are formed by rolling it focusing on the flat part 
105, as this piece 122 of winding twists. On the other hand, from the end of the 
connection side with the flat part 105 of the flat part 107, and an opposite hand, the 
piece 124 of winding prolonged towards the direction which intersects perpendicularly 
with the axis y is formed. (Referring to the arrow B of drawing 1 3 ) and the winding part 
104 are formed by this piece 124 of winding being wound around the circumference of 
the shaft 1 1 5 of the hinge unit 94. 

[0039]By forming, as the winding part 102 was mentioned above, it extends in an axis 
x direction, and the flat part 105 arranged so that it may become parallel to this x-y 
flat surface on an axis x-y flat surface is located at the center of the winding part 1 02 
by it (refer to drawing 1 3 ). 

[0040] Next, arrangement within the biaxial hinge of both winding parts is explained. 
The winding part 102 is located in the space part 89 formed between the two hinges 
42 and 42 with which the center of winding forms the axis x. The space part 89 is a 
portion of the hollow formed between the two fitting parts 45 in the body part 91. Thus, 
the winding part 102 is arranged on the axis x at a position in the air. Since the flat 
part 105 to which the back up plate 120 was attached consists in the center of the 
winding part 102 at this time, even if arranged in the space part 89, what the winding 




part 102 shifted from on the axis x, or the volume of the piece 122 of winding loosens 
and carries out it, and said it relaxedly can be prevented, 

[0041 ]On the other hand, since the piece 124 of winding is wound around the 
circumference of the shaft 115 which is the axis y of the rotating shaft of the hinge 
unit 94, the winding part 104 can prevent what the winding part 104 shifted from on 
the axis y, or the volume of the piece 124 of winding loosens and carries out it, and 
said it relaxedly. 

[0042]The place which equipped the cellular phone 20 shown in drawing 1 - drawing 3 
with the biaxial hinge device of a 1st embodiment mentioned above is shown in 
drawing 14 and drawing 15 . At drawing 14 , the place which attached the hinge unit 94 
to the indicator 24 of the cellular phone 20 is shown, and drawing 1 5 shows the place 
which equipped the hinge applied part 84 of the main part 22 of the cellular phone 20 
with the hinge 42. Within the indicator 22, the hinge unit 94 is fixed in the indicator 24, 
and the body part 91 of the biaxial hinge device 90 is held rotatable focusing on the 
axis y to the indicator 24. The hinge 42 is fixed to the hinge applied part 84 of the main 
part 22. For this reason, the body part 91 of the biaxial hinge device 90 is held 
rotatable focusing on the axis x to the main part 22. 

[0043]Two embodiments mentioned above have explained the example about the 
biaxial hinge device mainly used for a cellular phone. However, the biaxial hinge device 
of this invention is not limited to what is used for a cellular phone, and may be used for 
other electronic equipment. 

[0044]It is suitable, even if it is not limited to what the gestalt of a hinge has 
mentioned above as composition of a biaxial hinge device and adopts other hinges or 
hinge units of a gestalt. Even if it is a case where the hinge 42 mentioned above is 
adopted, it is good also as composition which forms only the one hinge 42 along an 
axis x direction. 

[0045]As for this invention, although the suitable example was given per this invention 
above and many things were explained, it is needless to say that many can be changed 
within limits which are not limited to this example and do not deviate from the pneuma 
of an invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view showing the place folded up in the cellular phone 
using the biaxial hinge device concerning this invention. 





[Drawing 2] It is an explanatory view showing the place which opened the indicator of 
the cellular phone shown in drawing 1 . 

[Drawing 3] it is an explanatory view showing the place which carries out rear surface 
inversion of the indicator of the cellular phone shown in drawing 1 . 

[Drawing 4] It is a perspective view showing the composition of a 1 st embodiment of 
the biaxial hinge device concerning this invention. 

[Drawing Sl it is an assembly exploded view showing the parts constitution of a 1 st 
embodiment of the biaxial hinge device concerning this invention. 

[Drawing 6] It is a partial sectional view of the hinge explaining the structure of a hinge. 
[Drawing 7] lt is a flat part explaining the gestalt of a flexible substrate of a flexible 
substrate. 

[Drawing 8] it is a side view of the winding part explaining the structure of the winding 
part of a flexible substrate. 

[Drawing 9] lt is an explanatory view showing the place which attaches the biaxial 
hinge device of a 1st embodiment to a cellular phone. 

[Drawing 10] It is an explanatory view showing the place which attaches the biaxial 
hinge device of a 1st embodiment to a cellular phone. 

[Drawing 1 1 ] It is a perspective view showing the composition of a 1 st embodiment of 
the biaxial hinge device concerning this invention. 

[Drawing 12] lt is an assembly exploded view showing the parts constitution of a 2nd 
embodiment of the biaxial hinge device concerning this invention. 

[Drawing 13] It is a flat part explaining the flexible substrate of a 2nd embodiment of a 
flexible substrate. 

[Drawing 14] It is an explanatory view showing the place which attaches the biaxial 
hinge device of a 2nd embodiment to a cellular phone. 

[Drawing 15] lt is an explanatory view showing the place which attaches the biaxial 
hinge device of the 1 2th applied configuration to a cellular phone. 

[Description of Notations] 

20 Cellular phone 

22 Main part 

24 Indicator 

37 and 97 Covering 

39 The 2nd member 

30, 40, 90 biaxial hinge device 

41 and 91 Body part 

41a **-SU 




42 and 44 Hinge 

43 The 1st member 
45 and 46 Fitting part 
47 Engaging projection 

49 Slot 

50 Flexible substrate 

52 and 54,102,104 Winding part 
55 and 57,105,107 Flat part 

59 Angle part 

60 Back up plate 

62 and 64,122,124 Piece of winding 

70 Shaft 

71 Body 

73 Centrum 

74 Cam plate 
76 Cam 

78 Fit part 

80 Compression spring 

81 Attaching hole 

84 Hinge applied part 
94 Hinge unit 

99 Screw hole 

100 Flexible substrate 
1 1 0 Attaching part 

1 1 1 ,1 12 Bracket 

114 Click board 

1 1 5 Shaft 

1 1 6 Energization board 

1 1 7 Height 

118 Notch 
126 Connector 








[Translation done.] 
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